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============

Diabetes is a common non-communicable disease in India, as well as the rest of the world. The estimates of prevalence of diabetes suggested that nearly 3% of adults were diabetic in the year 2000, and this figure is projected to be nearly doubled by the year 2030.([@ref1]) Diabetes also contributes to 5% of the total mortality.([@ref2][@ref3])

The most important demographic transition in India, as well as in the world, is due to increase in the number of aged persons, leading to an increase in the prevalence of hypertension and diabetes. Recently, India has witnessed this demographic transition, with a reduction in crude birth rate and increase in life expectancy.([@ref4][@ref5])

In spite of its high prevalence, and being a major cause of mortality, diabetes remains highly undiagnosed. Undiagnosed diabetes is associated with increased risk of all-cause mortality.([@ref6]) Delayed diagnosis and inadequate or improper treatment result in poor disease outcomes.

Low-socioeconomic status is associated with development of diabetes.([@ref7]) Elderly persons living in urban slums are more vulnerable to various non-communicable diseases and their complications due to lack of basic amenities, poor health-seeking behavior and stress due to lack of social support.([@ref8]) This study was conducted to estimate the prevalence of diabetes among elderly persons residing in an urban slum and to assess the awareness, treatment and control of this condition among them.

Materials and Methods {#sec1-2}
=====================

This was a cross-sectional, community-based study among elderly persons aged 60 years and above in Sanjay Colony, an urban slum located in the southern part of the National Capital Territory of Delhi, India. The sample size was estimated based on a multicenter study carried out in 10 cities of India, which reported the prevalence of diabetes among the elderly persons as 13.4%.([@ref9]) With a relative precision of 25% and a-error of 5%, the sample size was estimated to be 411. Taking a non-response rate of 10%, the sample size was increased to 460. A house-to-house enumeration of all elderly persons in the slum yielded 545 persons. All eligible elderly persons were recruited to the study. The participants were eligible if they had been residing the study area for at least the last 6 months, and were able to comprehend the questions. Data were collected by house-to-house visits during December 2009 to February 2010. Three house visits were made in case the eligible participant was not available on the first visit. Participants who refused to participate or those who could not be contacted despite three house visits were taken as non-responders.

All participants were interviewed in the local language, at their homes. Information on sociodemographic variables, viz. age and sex, and treatment history of diabetes was recorded. All interviews and tests were conducted by a single physician.

Fasting blood sugar was estimated using an Eukare^R^ automated glucometer (Eumed Biotechnology Co., Ltd., Jubei City, Hsinchu County, Taiwan). Diabetes was diagnosed if the fasting blood glucose was ≥126 mg/dL (≥7.0 mmol/L) after an overnight fast for at least 8 hours, or if the participant was taking treatment for diabetes.([@ref10]) Impaired fasting blood glucose was diagnosed if fasting blood glucose was 110--125 mg/dL (6.1--6.9 mmol/L).([@ref10])

The awareness status regarding their own diabetes mellitus was defined as having diabetes diagnosed by a health professional with presence of a prescription, or anti-diabetic medicines possessed by the participant. The treatment status was defined as taking any pharmacological treatment for diabetes. Participants who were already diabetic and taking treatment were considered to have control if the fasting blood glucose was \<126 mg/dL.

Data were entered in Epi-Info software version 3.5.1. Statistical analysis was done in STATA version 9. Proportions were calculated, with 95% confidence intervals, and Chi-square test was applied. The study was approved by the Institute Ethics Committee of the All India Institute of Medical Sciences, New Delhi. Written informed consent was taken from the participants. Provision for referral and service was made for the participants who were diagnosed with any ailment.

Results {#sec1-3}
=======

A total of 545 eligible elderly persons were enumerated in the study area, of which 496 (91.0%) were interviewed for the study. The remaining 49 participants could not be contacted despite three visits to their homes.

Of the 496 participants who were interviewed, 22 (4.4%) refused for fasting blood sugar estimation. None of these 22 persons had any prescription for anti-diabetic medicines. Hence, fasting blood sugar testing was done in 474 (95.6%) of the 496 participants. Fifty-two percent of the participants were male. About four-fifths of the participants were aged less than 70 years \[[Table 1](#T1){ref-type="table"}\]. The mean age was 65.0 years.

###### 

Demographic characteristics of the participants
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The prevalence of diabetes in elderly persons was estimated to be 18.8% (95% CI 15.3--21.5). It was 15.9% (95% CI 12.7--19.4) and 21.8% (95% CI 18.1--25.7) among men and women, respectively. The prevalence decreased with increasing age \[[Table 2](#T2){ref-type="table"}\].

###### 

Prevalence of diabetes and impaired fasting blood glucose in the participants
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The prevalence of impaired blood glucose was estimated to be 19.8% (95% CI 16.3--23.7). It was 19.2% (95% CI 14.4--24.7) and 20.5% (95% CI 15.5--26.3) among men and women, respectively \[[Table 2](#T2){ref-type="table"}\].

About one-third (36.0%) of the 89 diabetics were aware of their condition. The awareness, treatment and control were better among women; however, this was not statistically significant. Of those participants who were aware, more than half were on treatment. Of those on treatment, three- fourth had controlled fasting blood sugar \[[Table 3](#T3){ref-type="table"}\].

###### 

Participants with diabetes who were aware, treated and controlled
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Discussion {#sec1-4}
==========

The ageing of population in India is likely to lead to an increase in the prevalence of diabetes. The prevalence of diabetes was estimated to be 18.8% in the present study. Studies from India have reported a prevalence from 13% to 25%, which is comparable.([@ref9][@ref11][@ref12]) Studies from other Asian nations such as Thailand and Hong Kong have reported lower prevalence rates of 14% and 15%, respectively.([@ref13][@ref14]) Decrease in the prevalence of diabetes with increasing age in the present study could be due to a survival bias.

On an average, every fifth elderly person was identified as having impaired fasting blood glucose. This is a pre- diabetic condition. Its identification can facilitate early institution of dietary and lifestyle modifications and periodic monitoring of blood glucose levels. This may prevent or delay progression to diabetes in this group.

Awareness of their diabetes was found to be low among the participants of the present study. Only 36% were aware of their condition. This is low compared with that reported from Hong Kong (66%), and comparable to the one-third reported from Nepal.([@ref14][@ref15]) However, 62.5% of those who were aware that they had diabetes were taking treatment. The awareness, treatment and control were better among women.

Among elderly persons, the prevalence of diabetes was found to be comparable to previous reported estimates. However, the awareness level in them regarding its presence was low. Screening, diagnosis and proper treatment of diabetes is required for elderly persons. Because they may be unable to visit the fixed health facility due to dependency on family members, etc., domiciliary visits by health staff may be considered for creating awareness and screening of this condition. The screening test for diabetes is relatively easy to perform. Training of health workers in screening and appropriate referral is a feasible option. Health education to increase awareness in the community on the preventive aspects of chronic conditions, especially lifestyle modification, is very important. Taking into account the increasing population of the urban slums in India, instituting mechanisms for serving the elderly persons living in them deserves adequate attention.

Strengthening primary health care services in urban slums, with special emphasis on the vulnerable population like elderly persons, is needed. Non-communicable diseases are a major cause of morbidity and mortality in this age group, and deserve special attention of policy makers and programme managers.
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